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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was conmionly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-7 and 10-14 rejected under 35 U.S.C. 103(a) as being unpatentable over Ogawa 
et al. (6,042,797) in view of "New Sorbents for Olefin/paraffm separations by adsorption..." 
Ralph T. Yang and E.E. Kikkinides, AIChE Journal, March 1995, Vol.41, No.3, pp.509-517. 
(Yang) 
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Ogawa discloses a process for removing ethylene from a gas mixture containing ethylene 
and a sulfur compound (e.g., sulfur oxide) by contacting the gas mixture with an adsorbent which 
comprises a silver compound (silver nitrate) and zeolite. The desorbing step is operated at a 
temperature from 200 to 300° C and the adsorption step is operated at a higher temperature than 
the desorbing temperature. The pore size of the adsorbent ranges from 3.4 to 5.5 A. It is noted 
that Ogawa does not specifically disclose that the carrier comprises a monolayer of a silver 
compound on the adsorbent surface. However, it is optional that only silver compound is 
impregnated on the adsorbent. Therefore, the limitation is embraced by the reference. It is also 
noted that the reference does not disclose tiiat the retaining of the alkene is accomplished by 
formation of 7i-complexation bonds. However, it is known that the bonds between the silver 
compound and alkene occur by 7t-complexation bonds. (See col. 2, line 59 through col. 8, line 7) 

Ogawa does not disclose that silver compound is dispersed on the adsorbent, does not 
disclose ttie silver compound is silver halide and the carrier is silica which has a surface area 
between 50 to 2,000 m^/g. 

Yang discloses a process for separating ethylene/propylene from a paraffinic feed. The 
feed is passed into an adsorption zone which contains an adsorbent. The adsorbent comprises a 
silica support and silver salt (e.g., AgNOs, AgCl), and has a surface area of 340 mVg wherein the 
silver compound is dispersed on the adsorbent. (See the entire document) 

It would have been obvious to one having ordinary skill in the art at the tune the 
invention was made to have modified the Ogawa process by dispersing the silver compound on 
the carrier as taught by Yang because Yang discloses that it is effective to remove alkene when 
using a adsorbent wherein a silver compound is dispersed on the adsorbent. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the Ogawa process by utilizing the absorbent of Yang 
(which is the same as the claimed adsorbent) because the adsorbent of Yang is effective in a 
process for removing alkene in a gas mixture. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the Ogawa process by using a silver halide as a silver 
compound because Yang discloses that silver halide and silver nitrate have an equivalent 
function is the process of removing alkene from and gas mixture. 

Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as applied to claims 1-7, and 10-14 above, and further in view of Ramachandran et al. 
(5,744,687). 

Ogawa does not disclose the operating temperatures and pressures. 

Ramachandran discloses a method of separating gaseous alkene (e.g., ethylene) from a 
gaseous alkane by an adsorption process. The adsorbent comprises a support (selected from 
molecular sieve, alumina, silica or zeolites), which has a pore size from about 3.6 to 4 A, and 
which is ion exchanged with Ag"^ and/or Cu"^. The adsorption process is operated at a 
temperature ranging from 50 to 250*^ C and at a pressure from about 0.2 to about 100 bar (0. 197 - 
99 atm). The desorption step is operated at a temperature from about 100 to 350^ C and at a 
pressure from about 20 to 5000 millibars, (see col. 1, lines 48 through col. 5, lines 52) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the Ogawa process by utilizing the adsorption and 
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desorption operating conditions of Ramachandran because the Ramachandran conditions are 
effective to adsorb and desorb ethylene/propylene. 

Claims 26-28 are rejected under 35 U.S.C. 103(b) as being unpatentable over Milton 
(2,882,243). 

Milton discloses a process of adsorbing butadiene from a hydrocarbon feed mixture 
containing butene by using an A-zeolite adsorbent which comprises alkali and alkaline earth 
metal cations. The adsorbing occurs at a temperature around 25 to 100 and at about 200 
mmHg pressure. The adsorbent is activated by heating it at a reduced pressure to remove 
adsorbed materials. (See col. 4, lines 20-25; col. 6, line 50; col. 12, lines 7-11; col. 15, lines 1-11; 
col. 20, lines 10-39) 

Milton does not disclose the pressures and temperatures in the desorption step, and does 
not disclose that sulfur compounds are contained in the feedstock. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the Milton process by desorbing butadiene from the 
adsorbent at a temperature from about 70 tQ 120 at a pressure from 0.1 to 5 atm because 
Milton's adsorption temperature for butadiene is about 25 and Milton also discloses that the 
conditions used for desorption of an adsorbate from zeolite A vary with the adsorbate and 
include raising the temperature and/or reducing the pressure. Therefore, it would be effective to 
operate the desorption step by utilizing a temperature higher than 25^ C (e.g., 70^ C) and at a 
lower pressure (e.g.,1 atm) in the process of Milton. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the Miton process by utilizing a feedstock containing a 
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tiny amount of hydrogen sulfide (e.g., 0.01 ppm) because it would be expected that the tiny 
amount of hydrogen sulfide present in the feedstock of Milton would not affect the outcome 
of the process of Milton. 

Allowable Subject Matter 

Claims 15-25 are allowed. 

Claims 29-32 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
No prior art of record discloses or renders obvious a process for separating a diene from a 
mixture including the diene and sulfur compound by contacting the mixture with a zeolite 
adsorbent wherein essentially all cationic sites of the ion-exchanged zeolite contain silver cation 
or copper cation and the diene is adsorbed onto the adsorbent by 7i-complexation as called for in 
claim 15. 

Conclusion 

Any inquiry concerning this conmiunication or earlier communications from the 
examiner should be directed to Tam M. Nguyen whose telephone number is (703) 305-7715. 
The examiner can normally be reached on Monday through Thursday. 

If attempts to reach die examiner by telephone are unsuccessful, the examiner's 
supervisor, Marian Knode can be reached on 703 308 4311. The fax phone numbers for the 
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organization where this application or proceeding is assigned are (703) 305-5408 for regular 
communications and (703) 305-3599 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 



Tam Nguyen/ TN 
April 20, 2001 




Walter 0. Griffin 
Primary Examiner 



